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Parametric Controller Design for Control of Car — Robot Arm System

Prepared by:

Mr. AbdulRahman Hussain Dr. Muhammad Atta Al-Kadaa

Abstract:

This research was carried out in order to present a control methodology based on
the parametric model of the system for the control of the "cart - arm™.

Where this model results from the interconnection of a group of linear systems with
different values of the parameters of the studied system, where the state space
changes within a specified space, it has a number of angles proportional to the
number of suspicious parameters. Resolving a set of LMI's Linear Matrix
Inequality inequalities

In order to calculate the gain constants for the control vector, which ensures the

stability of the system and achieves good dynamic performance, taking into
account that the value of the energy supplied to the system is at the lowest possible
value.
A comparative study was conducted between the performance of the RPQI
controller and the performance of traditional organizations (PID), where simulation
results appear in the environment of the mathematical engineering program
MATLAB\Simulink. The superiority of the system designed according to the used
control methodology compared to the use of traditional organizations, it achieves
accurate and fast tracking of the required reference signals in order to control the
position of the vehicle, or in order to control the angular position of the arm,
Although the mass of the vehicle has changed.

The designed control system is also more efficient in overcoming external
disturbances affecting the system, we can say here that the used control
methodology compared to the traditional PID organizations, contributes to
improving the performance of the studied system while maintaining the value of
the energy provided to the system within the nominal values, and maintain ease of
practical application.

Keywords: parametric controller, PI Controller, Affine/polytypic, robotic arm.
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Bom arabasi tertibatim1 kontrol etmek icin parametrik kontrolor tasarim

Hazirlayanlar
Ogr.Gor. Abdul Rahman Hiiseyin ~ Dr. Muhammed Atta El-Kadaa
Arastirma ozeti:

Bu aragtirma, "araba" sisteminin kontrolii i¢in sistemin parametrik modeline dayali
bir kontrol metodolojisi kullanilarak gergeklestirilmistir. Bu model, calisilan
climlenin parametrelerinin farkli degerlerine sahip bir grup dogrusal sistemin
birbirine bagli olmasindan kaynaklanir. Durum uzayi, siralanan parametrelerin

sayistyla orantili bir dizi agiya sahip belirli bir uzay i¢inde degisir .

Sistemin kararliligin1 saglayan ve iyi dinamik performans saglayan kontrol 11
i¢cin kazang sabitlerini hesaplamak i¢in bir dizi Dogrusal Matris Esitsizligi (LMI),
sisteme saglanan enerjinin degerinin miimkiin olan en diisiik degerde oldugu

dikkate alinarak ¢oziiliir.

Giiglii parametrik denetleyicinin performansi ile geleneksel PID denetleyicilerin
performansi arasinda karsilastirmali bir calisma yapilmistir. MATLAB/Simulink
matematik miihendisligi programi ortamindaki benzetim sonuglari, kullanilan
kontrol metodolojisine gore tasarlanan sistemin geleneksel regilatorlerin
kullanimma gore ustiinliglinii gostermektedir. Tasarlanan sistem, arabanin
kiitlesindeki degisime ragmen, arabanin konumunu kontrol etmek veya kolun
acisal konumunu kontrol etmek i¢in gereken referans sinyallerinin dogru ve hizh
takibini saglar ve sistemi etkileyen dis etkenlerin iistesinden gelerek daha
verimlidir. Burada kullanilan kontrol metodolojisinin, geleneksel PID regiilatorleri
ile karsilastirildiginda, sisteme saglanan enerjinin degerini nominal degerler
igerisinde tutarken ve pratik uygulama kolayligin1 korurken, calisilan sistemin

performansinin iyilestirilmesine katkida bulundugunu sdyleyebiliriz.

Anahtar Kelimeler: parametrik kontrol, parametrik sistem, geleneksel

regulatorler, robotik kol.
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